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In hydrogen, Warburg found that a trace of aqueous vapour
increased the potential difference at the cathode instead of
diminishing it as in nitrogen.

160.] Warburg (Wied, Ann. 40, p. 1, 1890) also investigated
the effects produced by removing from the nitrogen or hydrogen
any trace of oxygen that might have been present. This was
done by placing sodium in the discharge tube, and then after the
other gas had been let into the tube, heating up the sodium,
which combined with any oxygen there might be in the tube.
The effect of removing the oxygen from the nitrogen was
very remarkable: thus, in nitrogen free from oxygen, the fall of
potential at the cathode when platinum electrodes were used
was only 232 volts as against 343 volts when there was a trace
of oxygen present; when magnesium electrodes were used the
fall in potential was 207 volts ; in hydrogen free from oxygen
the fall of potential was 300 volts with platinum electrodes, and
168 volts with magnesium electrodes; thus with platinum
electrodes the potential fall in hydrogen is greater than in
nitrogen, while with magnesium electrodes it is less.

161.] Warburg also investigated a case in which the conditions
for chemical change at the cathode were as simple as possible,
one in which the gas was mercury vapour (with possibly a trace
of air) and the cathode a mercury surface; he found that the
negative dark space was present,, and that the cathode fall was
very considerable, amounting to about 340 volts ; this, at the
pressures used in these experiments between 3-5 mm. and 14*0
mm., was much greater than the potential difference in a portion
of the positive light about half as long again as the piece at the
cathode, for which the potential fall was measured.

162.] In air free from carbonic acid, but containing a little
moisture, Warburg (Wied. Ann. 31, p. 559,, 1887) found that the
potential fall was about 340 volts : this is very nearly the value
found by Mr. Peace for the smallest potential difference which
would send a spark between two parallel plates. When we
consider the theory of the discharge we shall see that there are
reasons for concluding that it is impossible to produce a spark
by a smaller potential difference than the cathode fall of potential
in the gas through which the spark has to pass.

The researches made by Hittorf on the distribution of poten-
tial along the tube show, as we have seen, Art. 140, that thease in the potential
